: Hydrolysis, deprotonation and self-condensation reactions of TPM. "R" stands for the propylmethacrylate group. The scheme is far from complete: reaction products can hydrolyze, deprotonate and self-condensate again giving an extensive network of possible reaction pathways and products.
Figure S1: Hydrolysis, deprotonation and self-condensation reactions of TPM. "R" stands for the propylmethacrylate group. The scheme is far from complete: reaction products can hydrolyze, deprotonate and self-condensate again giving an extensive network of possible reaction pathways and products.
A B 5 µm 5 µm Figure S2 : Bright field images of a glass cover slide containing the reaction mixture 10 min (A) and 45 min (B) after TPM injection. TPM reacts to glass cover slides, resulting in a visible speckle pattern. In (B), the TPM emulsion itself is also visible. Samples that were taken after 60 min of reaction did not develop this pattern. Figure S4 : Infrared spectra of (A) unpolymerized TPM droplets and (B) polymerized TPM particles. The emulsification was performed in 12.4 mM ammonia (pH 10.7) at a TPM monomer volume fraction φ = 0.005. After emulsification, an aliquot the droplets was first washed with water to remove the excess of ammonia. Then the droplets were coalesced by centrifugation at 3500 rcf and the spectrum (top) was recorded. Another aliquot of the emulsion droplets was polymerized with 0.67 g L −1 AIBN at 80 • C for 2 h. The polymerized particles were washed two times with water, dried overnight at 90
• C and then the FTIR spectrum was recorded. To estimate the degree of polymerization, we compared the area under the peaks at 1636 cm −1 and 1720 cm −1 , which respectively are the C=C and C=O stretch vibrations. As shown in the inset graphs, we numerically integrated the baseline-corrected absorbance, separating the two peaks by a local fit of two Lorentzians. As the C=O bonds are unaffected during polymerization, we may use the ratio between these areas to compute the decrease in the number of C=C bonds. We found that this area ratio (C=C:C=O) decreased from 0.195 to 0.072, corresponding to a polymerization degree of 63 %. This corroborates that the TPM droplets have polymerized through a radical polymerization in the second step. , and 120 min (F) after TPM monomer injection. There are sub-200 nm objects visible that decrease in number throughout the process. We also observed these objects by light microscopy in the polymerized samples, but not in the unpolymerized samples. Therefore we concluded that they are an artifact of the employed sample preparation. Note that the samples were washed for measuring the particle diameters; these images are not shown. Figure S8 : Plots of the influence of pH and TPM volume fraction on the particle diameter, in the case TPM is used that was subject to ambient conditions for approximately 6 months. Ammonia was used to adjust the pH. (A) The diameter and line thickness of the plotted circles represent the diameter and polydispersity of the polymerized particles, respectively. The colors are linear interpolations between the measured points. (B) Particle diameter D as function of pH at a fixed TPM monomer fraction of 0.003 to 0.005. The particle size decreases as the pH increases and at high pH increases again. The minimum particle size occurs at pH 10.75. The size polydispersity has a minimum between pH 10 and 11. (C) Particle diameter as function of TPM monomer fraction φ at a fixed pH of 10.7 to 10.9. The particle diameter increases with increasing φ. Figure S9 : Plots of the influence of pH and TPM volume fraction on the particle diameter, using tetramethyl ammonium hydroxide (TMAH) to adjust the pH. The diameter and line thickness of the plotted circles represent the diameter and polydispersity of the polymerized particles, respectively. The particle diameter increases with increasing monomer volume fractions and decreases as the pH increases. Figure S10 : Plots of the influence of pH and TPM volume fraction on the particle diameter, using sodium hydroxide (NaOH) to adjust the pH. The diameter and line thickness of the plotted circles represent the diameter and polydispersity of the polymerized particles, respectively. The particle diameter increases with increasing monomer volume fractions, but less than when TMAH or ammonia are used as base catalyst. The particle size decreases as the pH increases. Figure S11: SEM micrographs of TPM particles obtained through a single seeded growth process. After nucleation with 500 µL TPM monomer in 100 mL diluted ammonia, samples were made after (A) a single addition of 1 mL monomer, (B) a second addition of 1 mL monomer, (C) a third addition of 1 mL monomer. Then a fourth addition of 1 mL monomer was done, the reaction volume was doubled by adding 100 mL diluted ammonia, and (D) the fifth addition of 1 mL monomer, (E) the sixth addition of 2 mL monomer and (F) the seventh addition of 2 mL monomer were done.
Caption of Supporting Video S1: Bright field microscopy images during a TPM synthesis at pH 10.5 and monomer volume fraction φ = 0.005. Samples were taken at t=10, 15, 25, 30, 45, 60, 90 , and 135 min after monomer injection and imaged directly.
